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(54) COORDINATE INPUT DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized, 
inexpensive and lightweight coordinate input device of a 
high resolution for suppressing the influence by a 
disturbing light. 

SOLUTION: Signals at the time of turning on and turning 
off of a light spot to flicker with a prescribed cycle 
by an instruction tool 4 are detected by sensors 20X and 
20Y a coordinate detector, difference signals are 
obtained by separately integrating them in an 
integration means and the difference signals are 
inputted to a coordinate computing means 32. Thus, they 
are digitized with a data width equal to or more than 
(n) bits, coordinates are computed and a coordinate 
value provided with the resolution of the multiple of 
about the n-th power of 2 of a sensor picture element 
number is outputted. 
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1 

mtim'm^tiimzmn>E>n. lo 

©nUETtx*-;/ h(Dm^(Dmmizmmi^xmti-^nrzjS< 
fjmtt^j^fjmii(Dmn^^^m'^\zm^r^u 

W8e7tx7}?>y hi,z^^^m^(D}^m=s:^mT^^&^m 

13^© t Sr ^ ^ izm^Tz Z. t S:!t#ait--5M*31 1 Sa« 
[iS*^ 3 ] H5l2ffi^?©«. 30 

esi nx ^ *^ -^«<^«^^ * -5 X + A 

i^mt^^ii\z^y). mmm^^WL<nm^mv^^Wit^ 
^^m^um^m^-^ ^\z^^tzz.ii^<^mi^r^mii^ 
3B 1 ts.\^^ u 3 (D\^^-mmz%^mommxtsmm., 

hroiferoitiA^. t(lta^m^^-t:>-y-coiii^®i|6J:0 40 

^<tAi,^o\zw^m.\^tzzLt^^w.ii-t^mi^im\u\^^ 
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2 

^ e M5i-xe <»: , 

n ^fgcD5i-/sti® js^fii<&^m-r ^jffi^fit«Sfxs <h . 

iaj^^A;'3iaiS<7)^S{4litc*t;t;b;^:JS^ttl;'3fI^<!: L 
Tm:»3T^ai:'3XS<h ^^K-fc d t ^^mtr-SM^A 

dJ-r^^iSXgi, 

mim^xwzji^m^W}ii^<D^'-( s. y^um^'nou 

xm^^'=>\zM:xrzz.ii^^mii-r^m^m6x\t7ti 
=^mz.rzz.t^mmr^^nz^K). mim^T.U(Dm 

5i-i)jf^ $f?± ^ -tir ^««-*JfflilS* S b (eft ^fc i t ^ 

<^WLLr^m-^m e ;ijcvi l s wvi-rmMriB^wj^^A 

0 ^:k^ <u^^^\zmm\^fz:it^<^Wiii'r^m^m 
6u\^^L9(D\,^-rnt^zmm<Dmi^xt}:^m> 

[0 0 0 1] 

my''( 7.zfu-( <Dmmzm^mi,zj:-oTAmmm^Ati 

X'f'-'^mmri^^m^ii-tsrztbizm^^'bn'^mm 
xijmmtzmt^, 

[0 0 0 2] 

[ti£3l50fi^ifi) t^*«J^SA;'j^StLT«. CCDX 

mizptft-i^fzOitims.m^ibri^T-ra^T^/'i^ 7.) ^ 

ffl U -5 t) W TJiftI b nx l/i -5 o 
[0 0 0 31 piJA«. i^^^¥7 - 7 6 9 0 2#^$a«C 

^^m^-r^mmiz'z>\,^Tm^^^nx^^^, mrz. 

¥6 - 2 7 4 2 6 6^ii$atC(i. U ::iT C C D-fe >-9-<*: 
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[0 0 0 41 <^maimm2 s o 3 i s 2mz\t. 

[0 0 0 5] 

[0 0 0 6] L*^b^£*^e, HtSef^i:^^ 7 - 7 6 9 0 2 
BfrtB#W¥ 6-274266 ^'J^m^ 6. fc*^*^ 

^*LT. mi¥fm^mm2 5 0 3 1 s 2^0^x0 \z. p 

#-5fcJ*. 7t^7-f vizis' t#ffflt--5Cl<i:lC«t-pT, ^^SL 
[0 0 0 7] ^it, :kmmy'^7.fV'-(\t. a^^$©efe 

0 0 0G)M^{C»^-rSil-&tCH'»*< tfc6 0 dBUA 

±«s/Nlt7Ji^^:^slc;so. $e.{CH(fia!|tifffis^2 5 

0 3 1 8 2^Ta!'<^>nT^i'2>J;e)(C. W^^W:m<D'f 

«^+$i-T$.o, m^<mmmrs.^^n>h<ii'mzti^, 

'hCOizU^XL^'!). 

[0 0 0 8] ^f^tC, CCD-t>iJ-*fflU. 
fe^^ffit LT. mllBi»i>^ 7-7 6 9 0 2 ^i>?fiT 

>j7ji^^^Ami^^^it^izmmiz±mx, isimuh so 
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(Dtfi-oXL^O. 
[0 0 0 9] B<Ft2ittM¥6 - 2 7 4 2 6 6^i>^ 

sii^icta, -7-t>-*)-x'it^mm^x$>K) . .-^mt 

-5 X ' J 7 -fe > tt I r tfc T H 1*3 T n a 3t i « SI -r ^ 

[0 0 10] ^:iT'. *^B^<Dge<)tt. nfL^<D§e.m^ 

[0 0 11] *:%HJofi&o@e<)tt, /hMX. &n 

[0 0 12] 

^SrJ«gSA:'3iiiffi<75plf^fi:®(CSS«UT^X/J^-y hSr^ 

0. MtBJ^^A:^iiiEcomSffi®Jc*tJt>brcjg5Sm:»3ft 
^*^BE-rsj^SA;'3SMTfeoT, «ilsim^m\zmif 

en, B^iB^txTt^ y hcD^>t<&H)f^c7)igsBT?.^5:«s$-e--5 

^Tta^ai^Si:, BfllBJS^^ti}g§(C|S;lt^.n, HulBTtX 
h$r^m-r-5*a^co?tS^ft-tr>lJ-A^il:^±(3gBfiJ 
5tlfc:-t:>-9-TL"r a:, mifB-tr >-»t7 l/-f 7&^?>cDHatB7¥: 

jMSb*^ 6 Tic s ai^i-^g: t . .^fl-B# t mi^frm t com 

^n\dy V&.}L<D^-9miX'f'J^)Vit\^xm.1^mW^ 
fTVi, m%^'^>^7\y^(DmmWi(Df^2<Dn^^(D^m 

[0 0 13] ^z.x, mum'^mmmt. t5iB7tx#.y 

* $ e> I' Mx. -5 d t ^. 
[0 0 14] H5tBjS*fe^©(i. feii5nTI/^>^«lW*^^. 

[0 0 15] WlB^^slg:^®«. SfiiB^»ff^4>rotr 

5 {C:g: A ^ d <i:At-C# 

[0 0 16] mumi^^m\zmm^ti^m^9t7.Tf^-j h 

co»©i|g7><. ttilB7tm^^-lr>+t-<Diai^<^iteiOfc:*:^ 
[0 0 17] Sfc. *5SBJIJ. Jt^ft*^€>cD>t*M^A 
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[0 0 181 CdT, Haia^X:Jt-y htCj;^iiS^jSO,^. 

(D^'-^s.>ifmm^fT^m'Mxmt'^^^\zm^^^t 

*iT^^. 20 

[0 0 19] mmm^j:m\t, ^m-^rix\^^^mm^'i 
[0 0 2 0] fl(rtBM5}-fi^>*'»t!-^^'^;i'*^Rif^M* 

[0 0 2 1] mm-^y-^Tu^iz^m-^ti^niimjftT.^^ 

[0 0 2 2] 

mm(omm^wmizmm-r^o 

[0 0 2 3] :^^m<r>'min^m<Dmm^, mifs.\^^\^ 
01 2\zm-^\^^xmmr^o 

[0 0 2 4] mmm^) s-r. :^^mzu^%^^m. 

SA;'3^«®1tfiK®«tBS^&. S 1 ~E 5 tcSoa^Tltt^q 

*Sltttt. X;:7tj->1 0{C*fL.T7t7.3j?-;/ h^}^fi£-r 
^JtSft4<i:. ^X7}?-y h<&i^ffi-r^i^S^mSl 40 
Xi7'J->l 0lcaW-r-5^ltSJ«^$^M8i:lC;*;S'J^ 

[0 0 2 5] 8 (Dm 

^\,z-:>\>^xmm-r^. 

[0 0 2 6] 0 2(C*5UT. 8 ti. n> 

cn(cJ;0*i]P$n^)JKS/i^Jl'8 2 . 5>:/8 
3. 5^—8 4. 3>x>-y— U'>7:8 5*^^)/j:-5R8Hfl 
Jt^^J^t. ^a/'?^;i'8 2W«$:X;^'J-> 1 0 ±{CS 50 
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^-r^^fe-\y>XZQtt^i^Ur>XK^i,. cnizj;0. 

[0 0 2 7] ^mmx$>^7.^ 'j-> 1 o»-m^ft4*^ 

■So b/iJi^-pT, iii®±®^g-^7tf-A<D;^|fi]liJ:^, 

[0 0 2 8] (J^^i^mgf) J^S^digi 1 W^BEirOVi 
[0 0 2 9] 0 2{C*5ViT. ffi^SiaSgi 1 »J, J^^«lti} 

srff-53>hn-^3i:. umm^'^^^.y-^ & m 
^^mm^ ti)^(i>i3.^x\^^^, ^lt, wie7tx4^-yh 

->1 0±lc5:^^^Bi^lBAL'fc:t). ^^^>m<^-P7 
zi >®SJ?9^Sfj:<i:©A;^jlSf^^g S(wfTX.-5 t>«)T 

[0 0 3 0] 0 1 j^«^mgg 1 (r>nw^^^m-t, 

3l5*|BlSri^ttl-r-5 2-S»C9U:nT-fe>+>-2 ox, 2 0Yi: 
*<ia:tt?.nT43 0. }t*:l:4 7i^e.W^t:*-AlCj;0X;7 
U-> 1 0Ji{C*fi£$n/c7tX K5*^e®l£«7t* 

[0 0 3 1] ^^m^eizit. m^yt^?^tLX(Dm^ 
m^m4 2iz^-Dxms:^tirzm^) t^ao^^-^^'^ 

[0 0 3 2] 03«. 2^<7)'Jr:7-fe>-9-2 ox, 20 

OX. 9 0 Y{Cj;-pT7tX3}?-y h 5 W^;O^S-ti>+>-«^ 
7tSe2 1 X. 2 1 Y(Ci^t*i9 1 X. 9 1YICiiig^^n 
•5. Cine. 2 0(7311 >t)-<&lE«glcia^ltcEE-r-5ci it:: 
J;oT, -f-n^'m^Xj^^. Yj^^^S5*Ufciii^lce 

-i^^^-z>tiit)Am<^tii>o ^LT. cine2c)K)-fe> 

•tJ-ti. -tr>-9-*"i^S?^|9:3 1 dcfcoT^JIS?;^^. tb;fj«-^ 
«-t:>i^-Si]'iai#S:3 1 {cJgigS$nAcAD^j^^l8:3 i A 
\Z^-:>X'r'J^)Vmmi LT05SiK^^©3 2 Icil^e 

[0 0 3 3] ^UT. ^<7)M^ig^^g:3 2*^e<^ttl;^/ 
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[0 0 3 4] 04«. 'JX7-b>-y-2 0 X, 2 0 Y®!*) 
g6^fi£**-r. cn?.'Jzi7-fe>+»-2 0 X, 2 0Y«, 

*5. CineXJ^Sffl. YJ^^ffl(7)2 0®-fe>-9-«|fli;^ 

[0 0 3 5] §7tgBT*^-fe>-y-TU'f 2 1 ttN1@<Dia 

n^. «[»SB2 2«. Ni@*^e.7io, y-hicG{c« 

EES:]tlD^^c:i:lCJ;oT'J-fe-y h-C^-Sfc*, ^^->-v 
•y:J'®)fP*M«6T-d5^, ^©«^aB2 2{cK=;^e,ny5:« 

gP2 3lCteii$n-5o C«S«aP2 3tt. 2N®75^e,?it 

?.nfc2Nf@*^e,;5:^->:7 HBB2 4^:n-LxT. 2 N<@*'' 
[0 0 3 6] cntCckO, U^TCCDSB2 5 tCtt, N 

mm(D-t.y-*)-ihti<D^co,^miz^^i!t^s\^tzm^tmm 
Lx^/ox-m^^n^^itiz/i^, cin&u— TccD 



gB2 5lcM^6n>S:fl:^^«. 2NfS*^e,/j:^U >i/CC 

D^2 eizm-A^'M-^tii,. c:ro'j>yccD2 6«, 

ft^RCLlCj;oTCLRge2 TT-^tCSn/cf^. ij- 

c:<DT>:/2 9tt. ^m^^xmmm^mizttm 
10 [0 0 3 7] (fi*^) m^m4(Dmmz^i^Tm.mr 

[0 0 3 8] aitC^oV^T. m^M4it, Ttf-A*^ 

^mw)mm-r^%^mm^&i4 2t, 4(@®^f^fflxi' 

•y5^4 3 A~4 SDtSrl^jgJLTU^o ^>t$iW¥-©4 
2fi. 4ffl<D#f^fflX'f •y5=-4 3 A~4 3D<Dtt^»Cd; 
0, ^TtcDON (:^» /OFF (:t:7) ^MiT-S. 

20 (0 0 3 9] @5«, Jt7Sft4OnS0Tfe^. ^1 
ti. fiS5^4(Dibf^^-K*^-r*>®T*-i). 7S:*3, S 
14^, X-r >y5^A~D«. H5«X-r •yg^4 3 A~4 3 

[0 0 4 0] 
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[0 0 4 1] mi^m\t. mmm4^M^x7.i7^)->i 

i.z^^xmmm^*^mti-^ni^i!b^t)i. z.(Dikmxit^ 40 
y^'y >isi.z^^>^-f' xommmmto f f ovimxs^ 
-5, ccotzsb. xi7 'j-> 1 o±Tli. ;^j-y;KD!<j^ 

[0 0 4 2] *Ac. AmL^RU'pmt^^mzmn^^ 

SICfiBS^nfcX'l' •;/5^4 3 C, 4 3 D Srjft" CI tiC J: 
y^4 3C^t^-rCii\Z^':>X^>y'y><DVi 

mtu.0, :sc'^'^i^m(Dxf}=&mt^LtzK). n'-^>^m so 



^^-^■r^uiicDmmmmA^mfTX-^^o 7.^y^4 3 
i:>^Wtz.h\z^^x^>if-*f>(r)VmiiUK). ^n^. 

y'^^-^-^'M^\^tzKi-r^z.t\z^r>x, ^mz^ 

[0 0 4 3] fi^m4 05fe^ge(C«. X-f-;/f^4 

3 B7!»<l9:tte>nTVi-g>. ClOX-f 7 5^4 3 BIJ. Xi^U 
->1 0tCjgjKM4$-ifL.#tt-5Ci:(Cj;oT}gf^f -5 

J;ci(CgO> AMbJiTi^X-f ■y5^4 3 AW{4S(c:S)^t^ 
^T. X-f •;/5^4 3B(CJ;0X^'J->1 OlC|fb#tt 

^z.t\z^r>x. ^yy'yxD^mtuKi, ±^fj.Tf-^ 
>mi^^rToctui^iz^mr£^>\tit^i^^^7o:it 

ffiX^^, Sfc, X-f <y5"4 3 A«'^>:J<^>®SSiJ 
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fct-5^^aDSlC}f Lf^ttifSl^^TX-f •y^4 3 A 

[0 0 4 4] ;::n?.X'f ■y5=-^giJ*ICLTt>J;ti 

[0 0 4 5] Sit. :iC5J;olCifitg«. Sl!iffl©2ffl^ 

<©tg^nflr4^ffli,iAco, mmz2Au±T'mi^-r^. s 

^l^tife^*$;fic<i:)Stt«Sfj:^«S!c®*g^a4 S-fflV^ 

^ytmm^m4 2 ts. i 

J:^lC:;^C-:3TfeO. 7.i"J-> 1 0±<O3l^5'>^;<-rL 20 
[0 0 4 6] C1C0«-&{C«, Jg^:Sr4SActtjS«^l±i^ 

1 izm^y'-:$'<D^nmm-^^'Si^mzfs.^^i, i 
^X'^fzo. m^(n9vmmf^mm<Dmm^m?^^'ii:^^ 30 

^ fc ^«;5t*a^t:T^ ^ ;S <i: «f t> ^ , 

[0 0 4 7] Sfc, ;i©j;5^cjiJa©Sf^4?^>ti. fifi 

m.iii<r>mi^fiii^fT^^j:o\z'bm^-^mx$>^. ^ 

^fC. X'f-y5=-4 3A, 4 3 BcDI/i-rn*^— Sfcti 

[0 0 4 8] -Aiz. :^mm(DMwmj.W]i^=^, me-^m 
1 2 (ca^v^TUiB^-r^, 40 
[0 0 4 9] mmmwis.m) ^ytm^ e (Dtatjm^A^ 
'bmmm^^m7t-r^mmz^\,^xm.mr^, 

[0 0 5 0] ^cr)$iJ!aHf^(^m7t:»jf^SrIftHJ-r 
^^--f 5 >y^Y- hT$.-5>, Jt^Pr4©X'f -^9^4 3 

A^>bu^^y y&it<nmnt)mwizihti^n, ^c^^, 
mtitif^m^iimmz'iit-Dxm'ASkm^ti^, s^^-y 50 
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t*y hlCfct^T. "1" [iyhifO" fvMz**LT 

[0 0 5 1] ^LT. CKDi^i^ctk'.y h3^JS^e);/5:■^>7^— 
;S'fi^li. Htrl20nc^KL,fc§^^^6ii^tii5n^. 

dCDSTt^^ 6tC.^ffi^nfc?ttti;'3fI^L 5GI4. 
?S^!S^©7 ItC^^iSESn^. ^i«^|gC«IK?©7 Hi, 

)tf±j:>3fi^L s G -cgtiiUi^im 1 (Dm'^^ffy/^ji'T. 
mmiz^m-^nx^io. ^^muy-oi^ tmrnt^^i 

[0 0 5 2] c(oi^T^:^m\tfK<mm^tix^^^mnm 

«. —mzmm^nx\^^^^nm'j=e—hD>ha—5' 

^k^—f&\zmm^nx\^^^mn-f^')'e-h:3>ho-^ 
iimc^mzr^:itt>'^mx$>K>. :i(Djzoftm-^\z 
\ti Dfs.iixm9i-r^cnz^-z>xmwii¥*:fi^±-r^z. 

[0 0 5 3] 7 1 (lJ:f3^!S$n 

yc^Pft^CMDtt. *J«fi^^ai^©7 2lCj;-pTx 

[0 0 5 4] :Lnf><Dy^—$'(DW^it:^^iZ^^^X\tm 

'i!<Dhm^^m'^mx$,^Ai, mi^^mo^tztbiziitw-i^ 

5 P L L (D|nlsi$rfT 5 □ >y i7 

<D7^— 0 t*>y hS«a-Hop-&. ItO^^ISIIgc 
1 ^?>l/i«0<DaiisgiC*«3UAT® 1 0 8<1(^ 

mit:is^it. m%nmn±mmtjiiix^<mt>nxid 

[0 0 5 5] Sfc. mij2!iL;tJ:^(c. '^>yr:7 >i3 
'^>3}^y >ro$<riaiffi^«. 2 f-;/ hT*-5*< I Df<£<t:^ 

*0iJ-C«, 2 4 f-y l-Sr 1 ya-y^/tUT. JfesSCO 2 t* 

iEEEfI#«0 0. I D(i 1 1 ^) , ikW2 f-y htt 
cne><^>'1'J7^'<, ^<7)?^IC. 1 6 b'-y Hc^t"-^*!: 2 
f-y hW/'^'jT-w' i^rilg'^T. 1 Zfa y i; <Dy^-^ tL 

J:0ff^{fr-5t. 4 0 t' y hfiroe^lC/i-S, ^W5t 
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II 

SriSSSiJ LTx- :S' WftTcd^t?^ -5 J: ^ {^li^i o 
Tl/i^o t«eoT. 1 :/D<yd7T'5 0 hftwe^lfl-^ 
tUK). mmmnt l e f-;/ hoy I D$fcti«13EI?»5^ 
- iH (a U T t i -5 d 1 1 c * , 
[0 0 5 6] *0iJ-C«, ^l(D^igSc6 0 kHzCDl/ 10 
8(D7. 5 kHz$r^2©Jli^i5:tLTU^*^ Wiifiro 

U-htt. C:«2/3«5 kHz $^>(C, 1 ^ 

□ •yi7;!)t5 0\d-y h^JtWT. 1 0 0 H z TIS 1 ZfOy^ 

oT. /tU5"-i- <SrK?tiAc*3Kltf<y hU- 2 0 0 0 

[0 0 5 7] (•t:>-y-$fjiai) 'J— 7-fe>-y-2 0 X, 20 

[0 0 5 8] ^illffl^CMDtC^$n^®2(D^iSfcT' 

$>^u—V^m(D^m\t. -tr>it4fjffli#g:3 1 {'<t-3T 

^m^n^o ^:©;^tti$nit<a^tt, u:i7-fe>ii-2 0 30 
X, 2 oY(Dmm\zm^^'^ti^o 
[0 0 5 9] tj^*?-^, -t>-^mm^&i3 ixii, 06 

«:±fig-r^. c(D±0st^nrzmm.cKiz^o. ^^<d 
mmizmmi.fz—^m^^^(Dmn^±>-*)-fifm^m3 1 
*i*-r^, ^isift^cMD*^f,(i. yt?<:h<Dmm 

STTSffi^LONt. ClC0<t^LONtCJ:-DTfilft$n 

+>-iJ-t >' l-^i^RCL*V^'r l/'^;UWRfl{C2-:3(D'J:::7 40 
-b>1^-2 0X. 2 0 Y«'J-k-;/ h^tl, m^LCK(7)5j[ 
t.±*^OtC|H|^L/i-t>'tJ-'Jizy hfi^RCLW5i-5T 

[0 0 6 0] ^ijianm^^m^a? 2tj^y5'g6^ 

n, 'J-7-t>^2 ox, 2 0 YODi!)f^W5a<&7S-r(i^ 
CON;>V\'f U'<;HC-fe-v h^n. J*^il5^^g:3 2C0 50 
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[0 0 6 1] 0 7ti. ^ihtim^L s GAm<ur) . — 
mW}i¥(omjmz:in-f^^-f ^yif^-v-h^m-r. 

'LOm)^U-U^MZts.<0 ^ -t>+t-«)f^^5{ftiSr 
S^-r(i-^CONfeP-l/-^;HC7i<9. ^co^m. Uny 
-fe>-y-2 0X, 2 Q)Y\Z^^m^(D^t>mYf^^^Tt 

-So 

[0 0 6 2] 0 8«. U— 7-fe>-t)-2 0 X, 2 0Yro-fe 
[0 0 6 3] -fe>1tSira^©3 1«, Sr, Xx-'^yS 

1 0 1 tc.to-t>-y-$ijffli»)f^^&w^!&u. x5^-yysio 

\^^MZi3.^h. X5^-;/7'S 1 0 3T*':>>5'n 
^0f3"Jir-y hL. Xt^-vT/S 1 0 4T-tr>-y-m:^J(7)tf 

[0 0 6 4] TH 1 d;0/h^Vi«-&«. Xt^-vT'S 1 0 
5T*'i'>:S'n*iMlC0R>T^IiIia:n 0 Sr^;^Tli-575^^^ 
MSf ^. iS^Tl.i;Ccttn«. 7.7--j-fS 1 0 6IC^ 
0, ^fi•^LCK©li^^5j'WB#rB1^t;<7'^>:5'n<£l-f > 
i7 ij;*> hbTX-7^-y:/S 1 0 4JCM^. ^bT. PE 
AKfg;JtTH 1 J;0;*:^<;S«.*^ n*^n 0 
<!:, X-T^-yT'S 1 0 7 W5i-f?lh{t^RON:^>V\ 
(H) tc;5:-s)TWiJ-ftf^tif?ii:$n^, 

T, m.^T^n^®.3 2\z^:bmwim.mMay^mtimnb^ 

[0 0 6 5] -^(D^. X^y^S 1 0 8 tX-7^y:/S 1 
0 9©Jl'-7'T^2®m^lHlg:n 1 *fiA-i>t, 
ihft^RONTjip — U-'^^L'tCfcCO. |5|B#l;:. ft^LCK 

RCLi^VN-f k'^;Hc;^£oT. T^'rvZfS 1 1 2 iCjt 

[0 0 6 6] Sfc, z:^UE(DBm-Q, {f-^CONdih* 
D-;/:/LTfc, iiii«;?*.«t^^5:^l#-r'5J;-5{c. X5=- 

•yT's 1 1 i^i^i+enxv^^, t>b. ]^iBgUT2^^ 

0 275^e)X7^-;/ys 1 1 3 (Ciii^-, 75i^ponyOiOlC 
'Jir-yhSn, i^>^m^'^-^(r>^m\zti'3X-7.7-y-f 
S 1 0 1 (CM^o 

[0 0 6 7] i<73 h'D >-7'7'i7 K-*tmgl55J-«, l^mx 
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[0 0 6 8] (±>-^m^mm 'j=-T-t>-^2ox, 

[0 0 6 9] ia9«. 'J -T-t>-y-2 0 X, 2 0Y(Dm 
L-^Ccfc^fC. 'J>ycCD2 6fC«, :iniA, BWiS 

(0 0 7 0J 7y:f2 9<Dmtli^mtB-A(D^$imtU 

[0 0 7 1] HaiB08tC^LfePEAKfifiOft^tt. ^ 
<*03gL.lCi-r)T'J>ycCD2 6 iCKS^^C^tt^nT:^ 

[0 0 7 2] Tttii. ccD^'&it.xm.mm. Ymmm<D2 

:^T*iJS€rfTV^. :ife<|5li;*'J^I*M:^cD-lr>-tJ-(cfT^>C 
[0 0 7 3] (-t:>-t»-x+A«flg) 
tzU^MiZ, 'J>ycCD2 6<De2ltt#:(5ifi&ftJUTU 30 
tt7.+Affi^**T-5X4^AgB2 8*i^^^^5nTVi-5. 

[0 0 7 4] 0 1 o«, ^<Dx^Amm<DW}i^^^-r^ 
m-^ m'p. -j^mm . -^mom^^A, b^^hs 

B(C«, An + 1 tC^-rJ;5?iCiS?J^i:?icO. CinSrJSO 

^:itti.<, m^mmo)mm^m»^:itA^-n^^, 40 

^mf^r^:iiiizj:^x, +^u:k^-^(om^'i&m'S:m 
i>:iii^^-simizrj.^. 

[0 0 7 5] *«HJTti. !^m^m.l.Zt&&6 3 5 nm<D^^ 

7.=^Ammtm^mti^m^^=b::tizj:ox. tm^z/ 

[0 0 7 6] *^B^«, lBlS8W»«8teS:Jr^ffl UT 50 



1 1-219253 

14 

i^^fzib. ytm<Dmt.iz$miz§kmzMmx'^, mmm 
ti(o^>zf'j >ifjsi^^j^miz-r^z.tizhmmx$> 

tz^>:^-( •:fiiu-^^^^ y-S' t^^mm-r^m-^. le 

0 8lC^Ufca5i-|HllS:n 0. n 1 I Dfi^J'ioT'^ 

mx&^, mm, :ic^x:h<Dj:o\zmmrj.mmi^mit^^ 

ofim^z.^m»^ZLiih^yJ}X'$>^o 
[0 0 7 7] (mi^m'r^m c^x. ^^yicfflt^^en^ 
^^(Dmi^mmmz-^\,^xmm lt*3 < , 

[0 0 7 8] 8fljdibfcJ:p»c. .^S£^co^«B«7. 5 k 

Hz, ccD{'#5«6ia^Sc6 418^, ±mmw(.6 smm 

<Dfc©S-fflti-5<i:. CCD±0€jti7P-:/^7«*5)lMH 
z (2X68X7. 5kHz = l. 0 2MHz),M^i- 

5 0 0 kHzTS-S. 

[0 0 7 9] I^SB«^i-Sif^<©m2««5i-[HlScTH 

0^7 2 .hL, >)-iivhmi^im^3M^(Df^r^^m^ 

LTtt. lOOHz (7. 5kHz-e-75) CI 

ejti7D-yi7-^AD^Mi/D5/i7tixU7-fe>+Kc 

7^- C t b T -5 . 

[0 0 8 0] m^l4<^«EE^5!7ie*^®ig 

Nf^{i:;'t*it-e;5:<, mmM:4(Dmmz^^xh^m-r 

•5. X^'J->1 0W7tlSm*^*/h3l,iti.&, ^ 

*iffi«l«iE®lIiSttfSj±-r-57!)^. C<5DJi^ft4(D^^(C 

*^?^-c«, :i<Dj:.vum'^\zh, m^fsim^'^mmz 
mvti^x-^\z^^i.rzmtim^*m^n^, u— tfjj^-f 

[0 0 8 1] mz, 7tS*^>;$f ^^«-&(Ct3l>T«. 
-b>lJ-«:M^J-8B2 2<Dtt^^S:tt^l±St-fiStg^f'JfflLT. 

T*^, BtiJ2tibfej;pic, m^m^^^+iBit^itizr 

2 4) J;0/h5ttntf. ;^lfil»^^->-v> ^iUS^^ 
<. fH2(Dm^m (0iJ^li5 6) J:i9;*c^ttn«fi<-r 
-5cfc^(C$iJ^-r^C ttCioT. -^izmirfm^A^TH 1 
(3 0~5 0) tfj.i>J:oiZX^. 

[0 0 8 2] (.mmm^W) «t, ]^si»^#©3 2jc 
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[0 0 8 3] ±aiLfc<±:^tCLT^e>nfc2oraU-7' 
•fe>-t>-2 0 X. 2 0Y(7)m:^«^ (7>7'2 9 75^e.<7)^ 

(*eiJT'«. 8 f y h) OAD^g|#®3 1 ATt"-/^ 
JKi^<i:LTJ^^«»^©3 2 1l2l?,n. jgi^M*<tf» 

1) *i*J6^n-5„ ;f5:*5, mWiHimit. X. Yfp|«lT'S> 

[0 0 8 4] mi in, j^^si^©^ffla®iStn^*-r=b 
S 2 0 2T«. ^mm(7)m^m^x'$>^m^J'-1$'DK [oose] 

(1) ~Dx (N) Am^'ii^^n. /\*-y7r;*^ 'JlcBf mi] 
A?.n^. :^tC. 7.7^-;/yS 2 0 3T-tt, ^ X^WM 

( Dx2(nx-2) + Dx2(nx-l) -Dx2(iix+1) -Dx2(nx+2) ) 



>i7'Dx2 (m) SrfT^. Cinti. ifi^ill»:t'<U'-5' 
(1. 2, 1) i: LTJ:<a)^)nTti-5r<(BWjSL 

[0 0 8 5] 'AiZ. Xt^-vT'S 2 0 4T«. fti^'cMt^ 

nx, nx+l<>:-r-5, 'AiZ. 2 0 5X'lit. 

(1, 1. 0, -1, -1) ^m^^x^Hi^, 

m^^mcD-{fai7a7.^j^tt>^%<ox$>^-^^, 



Gx= 



( Ox2(nx-2)-Dx2(nx)— Dx2(nx+l)+Dx2(nK+3) ) 
fc/rU-0. 5<Gx^0. 5 



( I ) 



[0 0 8 7] ^LX 

izLxn^tbtzmm 



X-T->y:/S 2 0 6-C«. 
iGxt. jii^#-^n x <i:CD?a 
tJ^ XM«®-t>-y-tB:^M11X 1 
[0 0 8 8] i<D«^:;^iC;«. ^^^m^^x\^^^rzib. 

m.m:ty-\i'y h^mmx^^,^^m'L''mmz^^^(Dj^ 
omnxi^^o ^tz. m*)mt. ii5i3t'Wf;^«j;^^® 

«(i«^(i^O->v-y$^^*-lCfeJ;-5*i. 1/2 OiB 
^JEATd^Wtg-T* 0 . 4~5f -y hffl^Cr>»*ij7!|iT?#.S 
ffinfcil5»:^^Tdb-5o 30 
[0 0 8 9] -iSlctt. ci©J;'5/i&a«lffi-C«. ^« 

fr-^T, SJC.m(-3l^';r$:^i;3-&TVi^, ifiSl . 5mm 
<D^y:^^yi7m<DPi^U>Xtmmify'3'mi 5u 
m. W^S6 411^(7) 'J-T CCD. #^i^LEDS:ffllv 

fz^miz^nit. mhi^^'-zffif^m^-^-^^t. m4 

0 &<Dmfi±miZt>ft-DX 1 5 ymRTco^fei|gtrj:0. 

z.(D^^fj.iKmxitmmr^^^fmn^m*^mmi)nzm/u 

Xly^OCtt^tfA^rift, ^CIT. 3 0 e 6 0 40 

ummmttji^jioiz, i^>x<Di^Lm^mm-r^t. in 
x\ 2~3H^saf««!*a*^ffla-c*^, mm&:o:>'Pu 

V^CCDt. jiatC/J^^TitTt^^J^SrfflU^C.t^i. 

[0 0 9 0] mmmieSiTE) mi 2\i. mmLfzmwiz so 



.ko^isbtzmi^mxi, Y i(Di&jE^m^^-rh(DX'$, 
^. 

[0 0 9 1] XT-'yZfS 2 5 2 "t >itai;'3ffiSffi 

Xl=Gx + nx<i:, Y 1 =G y + n y tSr^sJ)-?), JjJA 

[0 0 9 2] Xt^'V^S 2 5 3-^«. ^iZ^t^mcom^ 

■rs>ii*ic. mmik^rz<,-f(DtsiiE9—-X)i'ti'Xi3ir). 

•t>-t»-ai:^J^^MO±ffie>v hT*-5n X. nyT2:3 
COiBFX (nx, ny) . FX (nx+1, ny+1) 

t:m^tii\., TUHy hc^^a)m.mm^iz^-z>xi^iE 

[0 0 9 3] :i:it?. xM^CDKiE{C-lr>-9-J^^CDY 1 
fefflV^Tl/^-SSfiSti, ?t^WM*^(S|W|i;xJ^^Tfcy:^ 

T. X, y&^tC-pUiT. 2^7C<7)«IEv^--:^;i/7!i<iiJS 

;^j:*5. KlET^-yjUFX. F Y{Cfffx.^,nTt^ 

^ ^ ;i 7 :h D i^'x/NW X (C Jt'^T C C D Tttd OfglilN 
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Vi. S«7t^?S©S*-<i:!Nftt*^*3-ti--5il<!:T+r >-ti 

[0 0 9 4] 'AiZ, TsJ-v-fS 2 5 4T«. ZL— tf— 
IEreS:$-?iJfflLT®2 (D«IEi£fTVv tH:>3{gJ^^ffi (X 
0. YO) Sr**^. tf-KlE«. *M^c— 

OK3S:<D^3S:*^3 7caSr:^igSro» (4.a«±o«^l' lO 
[0 0 9 5] Z.(!^i;iots.ZL-^-\z^^mW&.m-X. ^ 

[0 0 9 6] W>Z. X7^-;/7'S 2 5 5T«, ^— HtCJ: 

ise -5 . T' # ^ fc* ,4isi f c ii < jit^-r -5 :i 

[0 0 9 7] *:CSJTH, ©J^lfl^tCtO I D^jtfBLT 

>^T*n«. X-r-yT'S 2 5 6T. StUUSLCSd-* III© 
m:^;MSfiS (X-1, Y-1) , (X-2, Y-2) 
fflViXi^l()^J^«-&1-»LT^I5I«til;'3i^SM (X, Y) 

(XO. YO) <&ttS:^J^Sffl (X, Y) t 

[0 0 9 8] :*:«»JT«. m*tfj:^i!;¥i^S:ffl L^Tt^^ 

ffifflsnTii^fg7KP:4wffiffl«**ij^UT. 5j?-r>^ 
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[0 0 9 9] ;iit*3, c:ne.w«@iais«. HaidiLfcJ:^ 
IIJ^S-t>->yj >y^S?ISC7Sn 0 0HzW«^lClil 0 
ms e c<DPBHC«IT-rn«J:<, I^x-^'fJ 6 4 iH^X 
2 (x*3.fci;y) X 8 t*>;/ h<h#^(''>;^tt^-h. 

$>i>. mz. X"JT-t>-t>-<£rfflUi^i®-&COJ:^JC, i^jg 

[0 10 0] (mmmmf]) ±mvrcJiorimm-mmiz 
^■DT^tbtzmmm (x, y) ^s^t-T^-^fs^ti. 

g«g^®3 2 75^^fflmSlJffll^®3 3tClj£e>n^. CCD 

aftfi^tc^sisn. 9\^^(D^7P.mmmm.\z^^^^ 
•So ^itiiCcto, Xi:7 u— >i o±o*-y;u^/-i 

^. BU)Z!ibAcJ;^{c, 6 4iii^®-fe>it^ffi-5fc«-&T 

t>, 1 0 0 ^^(Ji'ifmmt.^r'riummt.iim^n. ±> 
mm-m^hi¥'^\zr]smmrj.m^tr^z:ti)ipjmr£mm: 

[0 10 1] -lr>-y-^. x'J7-t>-9-<hbT«fiK 

■r^*^«, 5)-««i«r2<gtc-r^tctt, 4fg<Diii^S:t 

mz-r^rmxmts. vt-ox, mmik^m^i^x-^^iz 
m»mm\z-r^z.i:h^Bizx^^. 

[0 10 2] 'A\Z. *5£B^COS2(Dj^J6©JBSg<£. mi 
3t5j:yC01 4irS^liTI5iH^-r-5. f<t*5. mmLfz^ 

[0 10 3] :^mxit. ^(0!^mm'm:>3^^^z.^:it 

iCctoT. JlES^til-tr>-y-S62<&1«^-r-2>CCD©te2l 
i/D-y^ tADa!^#®3 1 AWAD^^i7D-yi7i:^ 
J;01g< bT«lB£bfc:t><^TS)-2)<. "T^ict^^, fe^T^- 

[0 10 4] 0 1 3«, ^^m'f-ea^tiitim^A^'bmm 
[0 10 51 mmLftmtmm, mt. miraj^j^sfce 
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0 kH zCD^-^' 'J7T^liStlT*5»5. ^<D1/8W^ 
S^»C7. 5 kHz SrmCi<tLT 1 f-;/ hrox-iS'i£itff 

[0 10 6] 01 §7t*^ 6©ai:/3fI^A^?,$lJffll 

[0 10 7] i^ctc. mmmmm I <DWimz-D\,^xm^ 

-5. 

[0108] 013, 014 tc^-r J; ^ IC, ^SJ^^iS 

[0 1 0 9] 0 1 3 JCS^-r<t-9»C. 1 0 f-y hfiCD'V-y 

tr-tr-yh^n, U^/'-fe>+f-2 0 X, 2 0Yrt©CCD 
[0 110] 01 4tC^-rJ;-5lr. ^'-^ttS f-y hfi 
oT, I^W«^^*iff*3n^. S5i-^i^?gc«7 5 OHzT 
i!)f^<tlr&l(Hl©^a8$rfie'5<to(cbT. M®iJ->7'U 

yfnmm. 7 s h z t^c^o 
[0111] tf-^:7L'^ju*^2 o%ss^» 

CDWii®Bi*Sc*<6 8iii^fj:^)«, feiHi? P -y i^fi*!) l 
OOkHz (2X68X750HZ) . AD^g|li*f)5 
0kHzi:75:0, "^-f i7 D a > h □- 5lCl^ig5^?nTl.i 

[0 1 12] 5 t*y HSICEWoTiJIfiLT 

[0 1 13] /i*5, tA±(7)ittajT-ti. m.^m^mmnx 
sptt^taistii. 9^mmM.m. (3>tf:x-^-) -e?f 
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X 7 IC J; o TtgTi^fiiSWEnwjgSr^^k:^ -l*^ d <t 
[0 114] 

10 [^B^ro^am] J!^;±l5iB;iLitJ:-5tC, *%Bj(cJ:n«. 
Ji^*lCJ:0m^(Dj^ffi-r,^M-r^^X7j^-y KW.^tTB* 

(JD^m^^n f-y ha±©x-iS'*iT-xv^;Ht;UTJ^ 
^iSSJQS^fri.^. ■fe>+Hffl^®:0Si<)2 0n*(g®:Ji-/S 

20 [0 115] Sfc. :*:^BJ{cj;nti, ^^jSSjieiCigigjSS: 

fh'^Wim(j^m^'m^\zi^-o-xm^mfF<r>9-^^yifum 
[0 116] ^^\z. *%Bjtcj;n«, a^^atc-s 

30 ^mtC?tV^^a^7)tfe-3Tt>SSLT^if^i:7tX7j?-y h 

[0 117] ^i^iz^fz. ^¥imizxtnt. m^^m^^ 

[01] *^Bj(7)^i®3|jg©jggi(c*3it^j^^A:^;$^ 
40 ©COI*3gl5«|fiic*S^T::/D-yi7 0T'$)'5. 

[0 2] mi^Aij^mo^mmmziii-f^^^mB^^^T 

¥ffl0T-*^, 
[0 3] 'J:::7-fe>-tJ-«g2EK^^^Kt-^«0T*^, 
[0 4] 'J^7-fe>-tt©rtaB«?fi£<£:^f :/o-yi'0Tfe 

■5. 

[0 5] fgiSAwne€:^Ti4«0-rfe^<, 

[06] ^^m^<ntiif}mm^iimmm^^m7ir^m 

[0 7] S7t^^Wtt5:>7<I^7»^6$i]ffllfi^2:a7C-r-5- 
50 a<^ffiif^«i^7S$<75^'f 5 >;?^5"-V- l-T*-2). 
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[09] ^j-Yiiy^omtjmmo^im^^Ti^mmT 

[0 10] 'J-7-tr>itcDX4^AKjf^^^-riS?^0T* 
[0 11] iS^SIffcDjn-S^^-r^D-^-v- hT* 
[01 2] jgg^KlE05[l31<^^'r>^P-^-\'-hTfe 

[0 13] :^mmm2<D%m<Dmm\z:hn^'^^m^ 



22 



[0 1 4] '^%n=f'(D^iim^ti^^wmm^^^7t-^^ 

[^gF^(7)|«HJ] 

1 jagg^aigg 

4 ts^M 

2 ox, 2 0 Y 

2 1 -t:>it7U'< 
2 2 

2 8 X+^^S 
10 2 9 M^^^S 

3 2 J^^l^ff^S 

4 2 ^im®^^ 



[0 1] 



[03] 



42' 



43C-V 



43D-V. 



41 



\ 



IiSOl (3ID WCtt^lS 



20T< 



3- 



31- 



7^ 



CUD 




'1 



21X 




2 OX 
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14] 



30Z.20T 




.22 



] 

]-o ST 



hff a» i- O SH 



25 



7^ 



O OUT 



[0 6] 



XfflO 



i sioi 

( START 



IiOM 
RCL 



^ ^ TLTLn n n_ 

i_n rLjn_rLrLrLrLrLr 




mil 



■IIIIBIIIIIHIIIIIIIBIIHIBIIII 



LCK 



RON 
CON 



R 



ii 



[1^1 0] 



&n+l 
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[011] 



mi 2] 



8201 
^8202 



1 1te(l)~nK(a)S{»A4 




, ^3203 


nx2(B)-^Dx(m-l)+2xnx(n>+l3tx(m+ 1) 




^8304 






, ^8205 


tr-^(OHM)ttv«««>a(0£te<i) 

(D0K2(iix-2)+I3K2(nM-l)-Dit2(«ut+l)-l)BK2(nM+2)) 


(I3K2(nx-2)-Eaia(njc) 


-nx2(nx+ l)+llx2(xur-f 3)) 




^8206 


1 -k>t^ai/izM|a(Xl)-zuc+Qx 1 


( - 





AT ART 



S251 
8252 



-fe>»m^ftWi(xi=M-Ka&cTi-iKy+gy)a»a» 



8253 



Z2 »n[(njLW) -f aicH(n(Bje+ 1 w+ 1)-fx(xixw)) 

Y2=rr(p»jy)+Qyx(lT(nx^-lw+l)-rT(nx,iry)) 



8254 



Z0=&XX2+BXY2 4C 
TO =DX X2 -f E X Y2 +F 




x-zo 

Y-TO 



T 



8256 



X=-S(X0jC-l^-2) 
Y=S<T0,T'l,T-2) 



T 



8258 



Z.SQ 

DCK 
IiON 
RCL 
LCX 



[1^1 3] 



"1" -1" 



-0" -1- -0" "1" 



J iJTn__r~i_rLr~LrL 



ijmjiJi_rijnjiJi_rirLri_ 



oov 



mJf^ ^ -f -f * 



1 4] 



fuum fLniUL_Jiiuin_iLfm. 



iniuuuuiniuiniuuuuuiiuinni^^ 



ucask 

RCL 
IiCK 
CON 



1 \ L 



T \ L 



